What is claimed is: 

1 . A process comprising: 

providing a recess in a substrate, wherein the recess comprises three monolithic 

crystallographic surfaces; 

first processing the recess under conditions to cause the recess to form a 
localized epitaxik semiconductor film comprising more than three monolithic 
crystallographic surfaces; and 

forming an electrode in the recess. 

2. The process according to claim 1, further including: 

second processing the recess under conditions to anneal at least a portion of the 
more than three monolithic crystallographic surfaces. 

3 . The process according to cMm 1 , further including: 

second processing the recess ita a hydrogen-type atmosphere to anneal at least a 
portion of the more than three monolith^ crystallographic surfaces. 

4. The process according to claim 1 , further including: 

forming a dielectric layer over the epitaxial semiconductor film; and 
filling at least a portion of the recess with anelectrical conductor. 

5 . The process according to claim 1 , further including: 

forming a dielectric layer over the epitaxial semiconductor film, wherein the 
dielectric layer is selected from a refractory metal oxide, a tftermal oxide, a silicon 
oxide, a silicon oxynitride, a silicon nitride, a carbon-doped oxide, and combinations 
thereof; and 

filling at least a portion of the recess with an electrical conductor. 
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6. The process according to claim 1, wherein forming an electrode further includes: 
forming a dielectric layer over the epitaxial semiconductor film; 

fillmg at least a portion of the recess with doped polysilicon; and 
formmg a dielectric layer over the doped polysilicon. 

7. The process according to claim 1, wherein first processing includes: 
providing ^reaction chamber; 

locating the substrate in the reaction chamber; and 

metering a hydrogen-containing composition into the reaction chamber. 

8. The process according to claim 1, wherein first processing includes: 

q providing a reaction chamber; 

~ \ 
^ locating the substrate in t^ie reaction chamber; 

£ metering a hydrogen-containing composition into the reaction chamber; and 

ih \ 

I* heating the reaction chambefto a temperature in a range from about 900° C to 



about 1,200° C. 




9. The process according to claim 1, wherein first processing includes: 

W providing a reaction chamber; 

pi 

□ locating the substrate in the reaction chamber; 

M> \ 

? metering a hydrogen-containing composition into the reaction chamber at a rate 

from about 50 seem to about 10 slm; and 

heating the reaction chamber to a temperature in\t range from about 900° C to 
about 1,200° C, from about 10 seconds to about 120 seconds, and at a pressure from 
about 1 milliTorr to about 1 atmosphere. 

10. A process of making a vertical transistor in a substrate, comprising: 
forming a shallow trench isolation (STI) structure in a substrate 
etching a recess in the substrate, wherein the recess exposes the siils^strate with a 

substrate bottom and two substrate sidewalls, and wherein the recess exposessthe STI 
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structure with an STI sidewall; and 

.forming an epitaxial semiconductor film in the recess, wherein the epitaxial 
semiconductor film is disposed over the substrate bottom and two substrate sidewalls. 

1 1 . Theprocess according to claim 10, wherein forming an epitaxial film in the 
recess include 

first processing the recess in a rapid thermal processing chamber, by heating in a 
temperature rangevfrom about 900° C to about 1,200° C, for a processing time from 
about 10 seconds to\bout two minutes, in a hydrogen-type atmosphere, at a pressure 
from about 1 milliTorrslo about one atmosphere, and at a flow rate from about 50 
standard cubic centimeters per minute to about 10 standard liters per minute. 

12. The process accord^n^to claim 10, wherein the epitaxial semiconductor film is 
disposed over the substrate bottchp and two substrate sidewalls to a first amount, and 
wherein a polysilicon film is dispo^d over at least a portion of the STI sidewall to a 
second amount, wherein the first amount is more than the second amount. 

1 3 . The process according to claim* 1 (Murther including: 

second processing the recess in a hyo^pgen-type atmosphere to anneal at least a 
portion of the epitaxial semiconductor film tharexposes the substrate. 

14. The process according to claim 10, further including: 

second processing the recess in a hydrogen-inert gas atmosphere to anneal at 
least a portion of the epitaxial semiconductor film that exposes the substrate, wherein 
the ratio of hydrogen to inert gas varies from about 2% hydrogen to about 100% 
hydrogen. 

15. The process according to claim 10, further including: 
second processing the recess comprising a deuterium-inert gas atihosphere to 

anneal at least a portion of the epitaxial semiconductor film that exposes th^ubstrate, 
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wherein the ratio of deuterium to inert gas varies from about 2% deuterium to about 
10 Wo deuterium. 

16. \The process according to claim 10, further including: 

forming a dielectric layer over the epitaxial film, wherein the dielectric layer is 
selected from a refractory metal oxide, a thermal oxide, a silicon oxide, a silicon 
oxynitride, a silicon nitride, a carbon-doped oxide, and combinations thereof; and 

filling atHeast a portion of the recess with an electrical conductor. 

17. A process of forming a vertical transistor comprising; 

etching a recessNp an upper surface of a semiconductor substrate, wherein the 
recess is bounded by an upper surface and wherein the recess comprises a bottom and 
two sidewalls; and 

first processing the recess under conditions to cause the recess to form an 
epitaxial semiconductor film, wherein epitaxial semiconductor film comprises a minor 
thickness at a region that is closer tot the upper surface than to the bottom and a major 
thickness that is closer to the bottom man to the upper surface. 

18. The process according to claim 1 7,^urther including: 

second processing the recess with a hydrogen-type gas under conditions to 
anneal at least a portion of the epitaxial semiconductor film. 

19. The process according to claim 17, further inchiding: 

forming a dielectric layer over the epitaxial semiconductor film; and 
filling at least a portion of the recess with an electrical conductor. 



20. The process according to claim 17, further including: 

forming a shallow trench isolation (STI) structure in the substrate; and 
forming the recess immediately adjacent to the STI structure. 
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21. \ The process according to claim 17, wherein the semiconductor substrate 
includes a <100> monocrystalline material, and wherein first processing includes: 

providing a reaction chamber; 

loWing the semiconductor substrate in the reaction chamber; 

metering a hydrogen-containing substance into the reaction chamber at a rate 
from about SUSsccm to about 10 slm; and 

heating the reaction chamber to a temperature in a range from about 900° C to 
about 1,200° C, from about 10 seconds to about 120 seconds, and at a pressure from 
about 1 milliTorr to about 1 atmosphere. 

22. A process of forming a vertical transistor comprising: 

forming a shallow trench isolation (STI) structure in an upper surface of a 
monocrystalline semiconductor substrate; 

dry etching a recess to\brm a recess bottom that is immediately adjacent to the 
STI; and \ 

treating the recess in a hydrogen-type atmosphere under conditions to cause the 
monocrystalline semiconductor substrate to form an epitaxial semiconductor layer. 

23. The process according to claim 22,\yherein the conditions form the epitaxial 
layer with a minor thickness at a region that iV closer to the upper surface than to the 
bottom and a major thickness that is closer to tMte bottom than to the upper surface. 



24. The process according to claim 22, wherein treating the recess in hydrogen-type 
atmosphere is carried out under conditions to form an epitaxial semiconductor layer 
with a with a segmented-surface profile. 



25. The process according to claim 22, further including: 

forming a dielectric layer over the epitaxial semiconductor layer; and 
filling at least a portion of the recess with an electrical conductb^. 
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26. v A process comprising: 
providing a substrate including an upper surface; 

roviding a recess in the substrate, wherein the recess includes three monolithic 
crystallographic surfaces; 

first processing the recess under conditions to cause the recess to form a 
localized epitaxial semiconductor film including more than three monolithic 
crystallographic ^\irfaces; 

doping a portion of the recess, selected from ^ottom doping, angled 
implantation, and combinations thereof; and ^^f^^ y / 

forming an elec^^ode in the recess. ^^CZS- kfap* J ^ j <p 

27. The process accord^g to claim 26, further including: 

second processing theVecess under conditions to anneal at least a portion of the 
more than three monolithic cry sonographic surfaces. 

\ 

\ 

28. The process according to claim^6, further including: 

forming a source and a drain at tlite upper surface, and wherein doping a portion 
of the recess is carried out where the sounAand drain are selected from an N-type 
dopant and a P-type dopant, and the bottom d^pmg is selected from P- P-, P, P+, P++, 
N- -,N-, N,N+, andN++. 




29. The process according to claim 26, further inclining: 

forming a source and a drain at the upper surface, ztad wherein doping a portion 
of the recess is carried out where the source and drain are sel&Qted from an N-type 
dopant and a P-type dopant, and the angled implantation is selected from P- -, P-, P, P+, 
P++, N- -, N-, N, N+, and N++. \ 

30. The process according to claim 26, wherein forming an electrode fiirther 
includes: 

forming a dielectric layer over the epitaxial semiconductor film, wherein the 
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di&ectric layer is selected from a refractory metal oxide, a thermal oxide, a silicon 
oxidk a silicon oxynitride, a silicon nitride, a carbon-doped oxide, and combinations 
thereof^Wd 

filling at least a portion of the recess with an electrical conductor. 

31. A proces^of making a computer system, comprising: 
forming a processor; 

forming a memory system coupled to the processor; 

forming an input/output circuit coupled to the processor and the memory system; 

md \ i)r 

forming a vertical transistoHiwft13ast one of the processor, the memory system, 
and the input/output circuit, forming a\ertical transistor including: 

providing a recess in a substrate, wherein the recess comprises three 
monolithic crystallographic surfaces; and 

first processing the recess under conditions to cause the recess to form an 
epitaxial semiconductor film comprising more thanWee monolithic crystallographic 
surfaces. 

32. The process according to claim 31, further including: 
second processing the recess under conditions to anneal at feast a portion of the 

more than three monolithic crystallographic surfaces. 

33. Awertical transistor, comprising: 

7 a semiconductor substrate comprising an upper surface; 
a recess disposed in the upper surface, wherein the recess contains a localized 
^ epitaxial semiconductor film comprising more than three monolithic surfaces; 

a gate qielectric layer disposed over the localized epitaxial semiconductor film; 

and 

an electrAde disposed in the recess over the gate dielectric layer. 
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34. The vertical transistor according to claim 33, wherein the electrode has an 
electrcde upper surface that is below the substrate upper surface. 



35. The vertical transistor according to claim 33, further including: 

a silicon-deuterium transition layer, or a silicon-hydrogen transition layer, or a 
silicon hydrogen-deuterium transition layer disposed between the more than three 
thic surfaces and the gate dielectric layer. 



monol 

36. 
select 



The vertical transistor according to claim 33, wherein the gate dielectric layer is 
d from a refractory metal oxide, a thermal oxide, a silicon oxide, a silicon 



oxyniiride, a silicon nitride, a carbon-doped oxide, and combinations thereof. 

37. The vertical transistor according to claim 33, wherein the electrode is doped 
polysilicon. 
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38. [ The vertical transistor according to claim 33, wherein substrate includes: 

an N+ doped source and an N+ doped drain disposed on opposite sides of the 
recefcs. 



39. j The vertical transistor according to claim 33, wherein substrate includes: 

an N+ doped source and an N+ doped drain disposed on opposite sides of the 
recjsss; and 

wherein the source and drain are bounded in a first dimension by a structure 
having a minimum photolithographic feature. 



40 



The vertical transistor according to claim 33, wherein substrate includes: 
an N+ doped source and an N+ doped drain disposed on opposite sides of the 



re :ess; 

wherein the source and drain are bounded in a first dimension by a first STI 
structure having a first minimum photolithographic feature; and 
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lerein the source or the drain is bounded in a second dimension by a second 
STI structtire having a second minimum feature dimension that is substantially equal to 
the first minimum feature dimension. 




41. Thel vertical transistor according to claim 33, wherein substrate includes: 

an doped source and an N+ doped drain disposed on opposite sides of the 

recess; 

wherein the source and drain are bounded by a first STI structure; 
wherein the source or the drain is bounded by a second STI structure; 
wherein the recess is disposed in the substrate to a first depth; and 
wherein the STI structures are disposed in the substrate to a second depth, and 
wherein the second depth is greater than the first depth. 
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42. The vertical transistor according to claim 33, wherein substrate includes: 

an N+ doped source and an N+ doped drain disposed on opposite sides of the 

recess; 

wherein trie N+ doped source and the N+ doped drain are bounded in a first 
dimension by a fiifet STI structure; 

wherein the N+ doped source and the N+ doped drain are bounded in a second 
dimension by a second STI structure; and 

wherein the STI structures are each disposed within a recess including a 
curvilinear epitaxial {film. 



43. An electrical fievice comprising: 

a substrate comprising an upper surface; 

an active area disposed in the substrate comprising a source and a drain; 
a recess disposed between the source and the drain, wherein the recess comprises 
a substant ially curvilinear bottom p rofile of epitaxial semiconductive material; 

a gate dielectric layer disposed over the epitaxial semiconductive material; and 
an electrode disposed over the gate dielectric layer. 
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44. Th^ electrical device according to claim 43, wherein the electrode has an 
electrode upper surface that is below the substrate upper surface. 



45. 



The 
a sil 



71 



curvilinear 
layer. 



electrical device according to claim 43, further including: 
con-deuterium transition layer, or a silicon-hydrogen transition layer, or a 



silicon-hydi Dgen-deuterium transition layer disposed between the substantially 



ottom profile of epitaxial semiconductive material and the gate dielectric 



46. The e 
selected from 
oxynitride, a 

47. The e 
polysilicon. 



ectrical device according to claim 43, wherein the gate dielectric layer is 
a refractory metal oxide, a thermal oxide, a silicon oxide, a silicon 
j;ilicon nitride, a carbon-doped oxide, and combinations thereof. 

metrical device according to claim 43, wherein the electrode is doped 



48. The e 

an N+ 4oi 

recess; and 

whereiri 

trench isolation 



qctrical device according to claim 43, wherein substrate includes: 
ped source and an N+ doped drain disposed on opposite sides of the 



the source and drain are bounded in a first dimension by a first shallow 
structure comprising a minimum photolithographic feature. 



an N+ dQi 

recess; 

wherein 
trench isolation 
wherein 



49. The electrical device according to claim 43, wherein the substrate includes: 



ped source and an N+ doped drain disposed on opposite sides of the 



he source and drain are bounded in a first dimension by a first shallow 
j tructure comprising a minimum photolithographic feature; and 
the source and the drain are bounded in a second dimension by a second 



shallow trench isolation structure including the minimum photolithographic feature. 
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recess; 



50. An ( lectrical device comprising: 

a m< nocrystalline semiconductor substrate including an upper surface; 
an active area disposed in the monocrystalline semiconductor substrate including a 
source and a drain; 

a rec ess disposed between the source and the drain; 

whei ein the recess includes a substantially curvilinear bottom profile comprising 
epitaxial ser liconductive material; 

a gat ? dielectric layer disposed over the epitaxial semiconductive material in the 



an electrode disposed in the recess; and 



a firsi 



shallow trench isolation (STI) structure disposed in the monocrystalline 



semiconductor substrate, wherein the recess exposes at least a portion thereof. 

51. The electrical device according to claim 50, further including: 

a chip package, wherein the monocrystalline semiconductor substrate is disposed 
in the chip pa ;kage; and 

a host, wherein the chip package is disposed in the host. 



52. The e: 
a chip 

in the chip pac 
a host, 



ectrical device according to claim 50, further including: 
package, wherein the monocrystalline semiconductor substrate is disposed 
cage; 



vherein the chip package is disposed in the host, wherein the host 
includes a men ory module; and 

an electronic system, wherein the memory module is disposed in the electronic 

system. 

53. The eledtrical device according to claim 50, further including: 



a chip p 



ckage, wherein the monocrystalline semiconductor substrate is disposed 



in the chip packige; 

a host, wherein the chip package is disposed in the host, wherein the host 
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includes A dynamic random access memory module; and 

anlelectronic system, wherein the dynamic random access memory module is 
disposed in the electronic system. 



54. Th; 



%\ 



in the chip 
ah 



electrical device according to claim 50, further including: 



a cl ip package, wherein the monocrystalline semiconductor substrate is disposed 



package; 

9 

;t, wherein the chip package is disposed in the host; and 



an electronic system, wherein the host is disposed in the electronic system. 



55. The electrical device according to claim 50, further including: 

a second STI disposed in the monocrystalline semiconductor substrate in a 
direction parallel to the first STL 

56. An electrical device comprising: 

a semiconductor substrate including an upper surface; 
a recess disposed in the upper surface wherein the recess is covered with a 
substantially cuiWilinear bottom profile including epitaxial semiconductive material; 
a first gate dielectric layer disposed over the epitaxial semiconductive material; 
a floatinglgate film disposed over the first gate dielectric layer; 
a second gate dielectric layer disposed over the floating gate film; and 
an electroae disposed over the second gate dielectric layer. 



57. 



recess. 



The electrical device according to claim 56, further including: 

a first shallow trench isolation (STI) structure disposed immediately adjacent the 



58. The electridal device according to claim 56, further including: 

a first shallqw trench isolation (STI) structure disposed immediately adjacent the 
recess; and 
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afaecond STI structure disposed in the semiconductor substrate in a direction 



parallel to 



the first STL 



59. T le electrical device according to claim 56, further including: 
a chip package, wherein the semiconductor substrate is disposed in the chip 

package; and 

a lost, wherein the chip package is disposed in the host. 

60. THe electrical device according to claim 56, further including: 
a chip package, wherein the monocrystalline semiconductor substrate is disposed 

in the chipvpackage; 

a host, wherein the chip package is disposed in the host, wherein the host 
comprises a chip set; and 

an electronic system, wherein the chip set is disposed in the electronic system. 

61. A computer system, comprising: 
a pro :essor; 
ameinory \ 



an mput/outpjut 
a vertical 



and 



system coupled to the processor; 
(I/O) circuit coupled to the processor and the memory system; and 
transistor disposed in the processor, the vertical transistor including: 
a semiconductor substrate comprising an upper surface; 
a recess disposed in the upper surface, wherein the recess contains an 
epitaxial semiconductor film comprising more than three monolithic surfaces; 

a gate dielectric layer disposed over the epitaxial semiconductor film; 



an electrode disposed in the recess over the gate dielectric layer. 



62. The computer system according to claim 61, wherein the processor is disposed 
in a host selected from a clock, a television, a cell phone, a personal computer, an 
automobile, anlindustrial control system, and an aircraft. 
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